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Abstract
We present calculations of cross sections for single W− and Z production and
W−W−, W−Z, W−γ, ZZ, and W+W− pair production within the Standard Model
at e−e− linear colliders. We evaluate Standard-Model Higgs boson production in the
channels e−e− → e−e−H, e−νW−H, and e−e−ZH. We also illustrate the enhance-
ments in the W−W− cross section that would result from a strongly-interacting Higgs
sector or from a H−− resonance in a Higgs doublet + triplet model.
1. Introduction
High-energy experiments at e+e− colliders have proved to be very fruitful. The measurements
at LEP I and SLC give precision tests of the Standard Model for electroweak interactions[1].
In addition, interesting direct limits have been placed on the Higgs boson mass and the
masses of supersymmetric and other new particles[2]. As a means to continue to address
these important issues, the design of linear e+e− colliders with center-of-mass energies in the
range 0.3–2.0 TeV is being actively pursued worldwide[3]. With an appropriate design, an
e+e− collider could also be operated as an e−e− collider[4].
The construction of high energy e−e− colliders has not been pursued in recent times. The
probable reason for this lack of activity is the absence of s-channel resonance production
in e−e− due to lepton number conservation. However, precisely because direct channel
resonances are not expected, high energy e−e− collisions could be a clean way to uncover
physics beyond the Standard Model (SM), and several new physics signals have recently
been discussed[5].
There are a number of interesting physics possibilities for an e−e− collider. In the context
of supersymmetry, searches could be made for scalar electron and chargino pair production[6].
For example, the chargino production process e−e− → χ−χ− with χ− →W−χ0 decays gives
W−W− final states. Searches could also be made for doubly-charged Higgs bosons[7,8,9,10],
doubly-charged gauge bosons[11] or WR production[12]. Massive Majorana neutrino ex-
change could allow e−e− → W−W− production[13], although due to double β-decay con-
straints the cross section must be very small. Tests of anomalous vector boson couplings
could be made[14], such as the WWγ coupling from the e−e− → e−W−νe process.
In the present paper we calculate SM expectations for single and pair production of
vector bosons in e−e− collisions which are of interest for tests of electroweak theory and as
backgrounds to new physics possibilities. We calculate the associated production of a neutral
Higgs boson and a weak boson. We also study the possibility of detecting strong W−W−
scattering and quantitatively evaluate the enhancement of W−W− production due to a
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doubly-charged Higgs boson. At the end, we will briefly discuss the effects of beamstrahlung
and bremsstrahlung on the effective center-of-mass energies and the effective luminosities of
the e−e− colliders. We also consider the advantages of having both e− beams polarized.
2. Single weak boson production
Production of weak bosons occurs at order α3 in the processes
e−e− → e−W−νe , (1a)
e−e− → e−Ze− , (1b)
whose Feynman diagrams are given in Fig. 1. The helicity amplitudes can be straightfor-
wardly written down. The resulting total cross sections are shown versus
√
s in Fig. 2. At
√
s = 0.5 TeV the W− and Z cross sections are approximately equal and have the value
7 pb; thus with 10 fb−1 luminosity about 7×104 each of single W and single Z events would
be produced at this energy.
In typical accelerator designs the beam hole region is θ < 15◦ (or equivalently the beam
hole pseudorapidity range is |η| > 2). We have evaluated the effect of making such an
acceptance cut on the leptons (e−, µ−) or quark jets from W and Z decays, including the
full spin correlations from the weak boson production and decay sequence. With the lepton
(quark) decay products of the weak bosons within the 15◦ < θ < 165◦ acceptance region the
cross sections at
√
s = 0.5 TeV are 1.4 (4.0) pb for W and 0.15 (1.6 ) pb for Z, including
the decay branching fractions.
3. Double weak boson production
Pair production of vector bosons occurs at order α4 in the processes
e−e− → e−e−W+W− , (2a)
e−e− → e−νeW−Z , (2b)
3
e−e− → ννW−W− , (2c)
e−e− → e−νeW−γ (2d)
e−e− → e−e−ZZ . (2e)
The Feynman diagrams for reaction (2c) are shown in Fig. 3.
The analogues of most of these processes at e+e− colliders have been calculated in
Ref. [15]. The formulas for the e+e− amplitudes given in Ref. [15] can be properly crossed to
obtain the corresponding amplitudes for e−e− collisions. The e+e− analogue of the process
(2d) was not previously considered but these amplitudes can be obtained by modifying the
e−e− → e−νeW−Z amplitudes, changing the Z-couplings to the corresponding γ couplings.
Since the process e−e− → e−νeW−γ is essentially the photon-bremsstrahlung contribu-
tion to the singleW production, we impose acceptance cuts on the final state γ to distinguish
it from the single W process. The chosen acceptance cuts are
pTγ > 10 GeV, | cos θγ | < cos(15◦), θ(γ, e−final) > 5◦ , (3)
where θ(γ, e−final) represents the angle between the photon and the final state electron 3-
momenta.
Figure 4 shows the total cross sections for the reactions (2a)–(2e) versus
√
s for mH =
100 GeV. The value of mH = 100 GeV is taken as representative since the cross section is
insensitive to the value of mH for mH <∼ 2MW . The large size of the W+W−, W−γ, and
W−Z processes is due to photon exchange contributions.
4. Standard-Model Higgs production
In e+e− collisions the Standard-Model Higgs boson is produced via e+e− → ν¯eνeH and
e+e− → ZH processes. In e−e− collisions single Higgs production can occur via the processes
e−e− → e−e−H (4a)
4
e−e− → e−νeW−H (4b)
e−e− → e−e−ZH (4c)
The tree-level Feynman diagrams for (4a) and (4b) are shown in Fig. 5. The cross sections
are shown in Fig. 6 versus
√
s for mH = 100 GeV and versus mH at
√
s = 0.5 TeV; for
mH = 100 GeV the e
−e− → e−e−H cross section is 9 fb. In comparison to the Higgs
production cross section at
√
s = 0.5 TeV in e+e− collisions are 60 fb for Z∗ → ZH and
95 fb for W ∗W ∗ → H mechanisms [15]. Higgs production can also occur via γγ and γZ
fusion at the one-loop level.
For mH close to MZ the Z-production processes (1b), (2b), (2e) are large backgrounds
to the Higgs processes (4a), (4b), (4c) respectively. For example, for the production of a
100 GeV Higgs boson at
√
s = 0.5 TeV, σ(e−e− → e−e−H) = 9 fb and σ(e−e− → e−e−Z) =
7000 fb. The Higgs boson decays dominantly to bb¯ while the Z → bb¯ branching fraction is
0.15. The H-production is central while the Z-production is peaked at forward and backward
scattering angles; thus the Z background can be selectively suppressed by angular cuts. In
the following we consider the observability of e−e− → e−e−H with H → bb¯ decays.
The complete e−e− → e−e−bb¯ background includes both e−e− → e−e−Z with Z → bb¯
and the two-photon production of bb¯. Based on the fact that the two-photon background
can be reduced substantially by keeping the photon propagators far off-shell, we impose the
following acceptance cuts
pTe > 15 GeV and | cos θe| < cos(15◦) , (5)
on both of the electrons in the final state. We also impose the following acceptance cuts on
the b’s in the final state:
pTb > 25 GeV and | cos θb| < 0.7 . (6)
The latter cuts are tailored to reduce the eeZ background, as the b’s from Z-boson production
are much more forward-peaked than the b’s from Higgs-boson production.
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Table 1: The Higgs boson signal in the production of e−e− → e−e−H for mH = 60–140 GeV
and the background from e−e− → e−e−bb¯ with the invariant mass of the bb¯ pair in the range
mH ± ∆mH , with ∆mH = 10 GeV. For simplicity we take B(H → bb¯) = 1, and assume that all
the signal falls within mH ±∆mH . The acceptance cuts are pTe > 15 GeV and | cos θe| < cos(15◦)
on the final state electrons, and pTb > 25 GeV and | cos θb| < 0.7 on the final state b’s.
mH Signal (fb) Background (fb)
60 1.4 0.02
70 1.4 0.03
80 1.4 0.27
90 1.4 1.1
100 1.4 0.86
120 1.3 0.02
140 1.3 0.01
After imposing (5) and (6), the Higgs signal is 1.4 fb for mH = 100 GeV while the
total eebb¯ background integrated over all m(bb¯) is 1.3 fb. The background has a wide m(bb¯)
invariant mass distribution (see Fig. 7) with a peak at m(bb¯) = MZ due to e
−e− → e−e−Z.
The signal is a sharp peak at the Higgs mass. We consider an invariant mass resolution
∆mH for the bb¯ pair of 10 GeV and assume that all the signal falls within mH ± ∆mH .
The signal and the background in such bins at various Higgs mass values are summarized
in Table 1. In this simple comparison we have assumed perfect b-tagging with only the bb¯
final state counted as background, i.e., the other qq¯ (q = u, d, s, c) final states are rejected.
The background for mH = 90 GeV is the largest because of ee → eeZ. We conclude that
the intermediate mass Higgs boson in the channel e−e− → e−e−H with H → bb¯ may be
observable with an integrated luminosity of at least 20 fb−1.
When mH > 2mZ , Higgs production with H → ZZ decay can give an appreciable
enhancement to the e−e− → e−e−ZZ production; for example, at mH = 200 GeV the cross
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section of e−e− → e−e−ZZ is a factor of two larger than that with mH = 100 GeV.
5. Strong WLWL Scattering
If no light Higgs boson is found formH
<∼ 800 GeV, one would anticipate that the interactions
among longitudinal vector bosons become strong[16]. An e−e− collider offers a unique oppor-
tunity to explore the weak isospin I = 2 s-channel [17] via the process W−L W
−
L → W−LW−L
[18]. The simplest model for a strongly-interacting W−LW
−
L sector is the exchange of a heavy
Higgs boson. This results in an enhancement of the e−e− → ννW−W− production cross sec-
tion compared to that expected from the exchange of a light Higgs boson. This enhancement
due to a Higgs boson of mass 1 TeV can be defined as the difference of theW−L W
−
L → W−LW−L
fusion contributions
∆σH = σ(mH = 1 TeV)− σ(mH = 0.1 TeV) (7)
to e−e− → ννW−W− production. There is no appreciable numerical change between the
choices mH = 0.1 TeV and mH = 0 for the light Higgs boson reference mass. We find the
values
∆σH ≃


53.6− 50.9 = 2.7 fb at √s = 1.5 TeV;
86.5− 82.0 = 4.5 fb at √s = 2 TeV.
(8)
In the following we address the observability of this strong W−LW
−
L → W−L W−L signal at
√
s = 2 TeV. The complete Standard-Model cross section for e−e− → ννW−W− from all
diagrams in Fig. 3 is about 20 times larger than ∆σ. Hence the background contributions
associated with transverseW bosons (W−T W
−
T ,W
−
T W
−
L ) must somehow be selectively reduced
by acceptance criteria if we are to observe the strongly-interacting W−LW
−
L signal.
There are several different ways to accomplish the substantial background suppression[18,19,20].
The W−L W
−
L scattering process gives large M(W
−W−) of order 1 TeV with centrally-
produced W− having large pT . Thus we impose the kinematic cuts
pT (W ) > 150 GeV, | cos θW | < 0.8 , (9)
7
which retains about one-third of the signal and reduces the SM backgrounds by more than
an order of magnitude. After those cuts, the heavy Higgs enhancement becomes ∆σH ≃
7.8− 6.3 = 1.5 fb.
In hadronic W -decays, the sign of the W charge is not identified and the two-photon
process e−e− → e−e−W+W− may also present a substantial background when the final
electrons are not observed. From Fig. 4 the cross section for e−e− → e−e−W+W− is about
a factor of 30 larger than e−e− → ννW−W−. Moreover, e−e− → e−νW−Z could add to
the background if the reconstructed invariant masses in hadronic decays are not sufficiently
resolved to distinguish W from Z. In order to suppress these backgrounds we veto events in
which an electron can be identified having[21]
Ee > 50 GeV, | cos θe| < | cos(150 mrad)| . (10)
With the acceptance of Eqs. (9) and (10), the remaining e−e− → e−e−W+W− and e−e− →
e−νeW
−Z backgrounds are 60 fb and 10 fb, respectively.
A further improvement in isolating the W−LW
−
L signal derives from the fact that the
pT (WW ) spectrum of the signal is peaked around MW and falls off rapidly at high pT
like 1/p4T . Figure 8(a) compares the pT (V V ) distribution of the W
−
L W
−
L signal with the
backgrounds. Note that the difference between the solid curve (with mH = 1 TeV) and the
dashed curve (with mH = 0.1 TeV) is the strong W
−
L W
−
L enhancement. We impose the
selection
50 GeV < pT (V V ) < 300 GeV (11)
for additional background suppression.
The signal gives W−L bosons that are fast and moving back-to-back in the transverse
plane. The difference in the transverse momenta of the two weak bosons is
∆pT (V V ) = |pT (V1)− pT (V2)| (12)
presented in Fig. 8(b). The signal (difference of solid and dashed curves) is enhanced by the
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cut
∆pT (V V ) > 400 GeV . (13)
With the additional cuts of Eqs. (11) and (13) the surviving signal is
∆σH ≃ 3.8− 2.8 = 1.0 fb . (14)
The efficiency for retaining the signal is 67%. The remaining backgrounds are 4.4 fb for
e−e− → e−e−W−W+ and 4.7 fb for e−e− → e−νW−Z. The resulting M(V V ) distributions
after these cuts are presented in Fig. 9. At high V V invariant masses the strong W−LW
−
L
scattering rate due to the exchange of a 1 TeV Higgs boson is enhanced over the W−T W
−
T ,
W−T W
−
L and W
−W+ backgrounds, while the background due to W−Z still persists.
Next we estimate the signal rates for other strongly-interacting scenarios. We consider
a chirally-coupled scalar boson (mS = 1 TeV and ΓS = 350 GeV), a chirally-coupled vector
boson (mV = 1 TeV and ΓV = 25 GeV)[18,19], and the low energy theorem amplitude[19,22].
These calculations are carried out with the effective W -boson approximation (EWA) [23].
In this calculational method one is unable to obtain the exact kinematics for the final state
of W−W−. In order to simulate the acceptance effects of Eqs. (11) and (13), we multiplied
the EWA calculations by the efficiency factor 67% found in the heavy Higgs boson model.
The predicted cross sections at
√
s = 2 TeV with the cuts discussed above are presented in
Table 2. Also given in parentheses are the number of events with hadronicW,Z decays for an
integrated luminosity of 300 fb−1. In Table 2 we see that the backgrounds (dominantly from
W−Z production) to the signals are still substantial after the kinematic selection criteria.
Due to the absence of an s-channel resonance, the signals are mostly an overall enhancement
on the MWW spectrum. If we can predict the SM backgrounds at a level of better than 10%,
there is a chance that we can observe the strong W−W− scattering via the hadronic decay
modes at statistical significance S/
√
B > 4 for a 1 TeV scalar or a vector particle, and at
S/
√
B ≥ 6.4 for the LET amplitude with MWW > 500 GeV.
If separation of W and Z peaks can be achieved in the mjj mass distributions then the
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Table 2: Cross sections at
√
s = 2 TeV from different models of strongly-interacting W−W− with
cuts discussed in the text. Backgrounds are summed over W−W− with a light Higgs exchange,
W+W−, and W−Z. Entries are in units of fb and those in parentheses correspond to the number
of events with hadronic W,Z decays for an integrated luminosity of 300 fb−1.
MminWW SM Scalar Vector LET Backgrounds
mH = 1 TeV mS = 1 TeV mV = 1 TeV
0.5 TeV 0.88 (130) 1.2 (175) 1.1 (167) 1.7 (245) 10 (1470)
0.75 TeV 0.44 (65) 0.72 (106) 0.63 (93) 1.0 (150) 3.5 (515)
1 TeV 0.15 (22) 0.31 (46) 0.26 (38) 0.48 (71) 1.0 (147)
backgrounds would be significantly further reduced. The use of Z → e+e−, µ+µ−, bb¯ (with
b-tagging), with combined branching fraction of about 22%, could be helpful in determining
the contribution of the W−Z process.
6. H−− Signal in Scalar Doublet + Triplet Model
The charged Higgs boson in SUSY and other two-Higgs-doublet models can be pair-produced [24]
via e−e− → ννH−H− via the W−W− fusion subprocess with H0 exchange; see Fig. 10(a). If
the H− is not degenerate in mass with W , this H−H− signal could be spectacular and sensi-
tive to the model parameters, such as the ratio of vacuum expectation values tanβ = v2/v1.
A search for a doubly-charged Higgs boson in a model with a scalar triplet could also
be carried out at an e−e− collider. What makes the e−e− collider unique in this instance
is that the doubly-charged Higgs boson can be produced as an s-channel resonance via
W−W− → H−− [see Fig. 10(b)], followed by H−− → W−W−,W−H− and possibly f f¯ ′
decays [9], depending on the model parameters. Detailed analyses of the doublet plus triplet
model can be found in the literature[9] and we will not repeat the discussion of the model
here. The model contains an SU(2) five-plet H++,+,0,−,−−5 , a triplet H
+,0,−
3 , and 2 singlets
H01 and H
0′
1 . For simplicity, we assume that in the Higgs potential[9] that there is no mixing
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between the singlets (therefore λ3 = 0) and that all other λ-couplings are of similar size
(λ1 ≃ λ2 ≃ λ4 ≃ λ5). There are then two independent parameters left in the model: the
mass parameter of the five-plet, m5, and the mixing angle θH between the Higgs doublet and
the triplet fields, which is related to the ratio of the vacuum expectation values. Figure 11
presents the MW−W− distribution at
√
s = 0.5 TeV including the resonance process e−e− →
ννH−− → ννW−W− with m5 = M(H−−) = 0.2 or 0.3 GeV, taking maximum mixing
tan θH = 1. A significant enhancement above the SM background occurs.
7. Beamstrahlung Effects
Since beamstrahlung is a collective phenomenon, it depends very much on the design of the
machine, e.g., the number of particles in a bunch, the number of bunches in the beam, and
the shape of the beam. Systematic studies of beamstrahlung at e+e− colliders have been
made; see Ref. [25]. Based on these analyses we briefly comment on beamstrahlung effects
on the luminosity and the center-of-mass energy of an e−e− collider.
In e+e− collisions, the forces on the charged particles in one of the beams due to the
electromagnetic field of the opposite beam cause the particles to curve towards the center of
the beam, resulting in a more compact beam and so the effective luminosity increases. For
example, in the NLC design[3] the luminosity enhancement factor HD is 1.4, while that for
the DLC design[3] is 2.8. The effect of beamstrahlung on the luminosities in e−e− collisions
is exactly opposite, due to the fact that the force from the opposite beam causes the particle
to diverge from the center of the beam. The decrease in the luminosity of the e−e− colliders
(assuming the same design as the corresponding e+e− colliders) is a factor of 0.7 for the
NLC design and 0.36 for the DLC design. However, the luminosity decreases can likely be
reduced by the altering the designs. Bremsstrahlung does not change the luminosity.
The effect of beamstrahlung on the center-of-mass energy
√
s is easy to understand. The
forces felt by one of the beams due to the fields of the opposite beam in either e+e− or e−e−
collisions are equal, though in opposite directions. The accelerations of the charged particles
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in the beam are therefore equal for e+e− and e−e− collisions (again in opposite directions),
and so the radiations from the accelerated charges are the same. Thus, the resultant decreases
in the center-of-mass energies due to radiation are the same for e+e− and e−e− colliders. In
the DLC, NLC, JLC, and TESLA designs[3] the decreases in the center-of-mass energies
due to beamstrahlung effects can be controlled better than that of bremsstrahlung, which
is well understood. Since the cross sections of all the processes considered in this paper
increase with
√
s, the decrease in the effective center-of-mass energy due to beamstrahlung
and bremsstrahlung will decrease the cross sections.
8. Advantages of Polarizing the Electron Beams
There are advantages of polarizing the colliding electron beams either left-handed or right-
handed. Only the left-handed fermions (e−L , νL, uL, dL, . . .) and the right-handed anti-
fermions (e+R, ν¯R, u¯R, d¯R, . . .) couple to the SM W boson. By the use of polarized electrons
the backgrounds can be reduced according to the nature of the signals of interest. For ex-
ample, to search for the right-handed W boson that exists in left-right models, it will be
advantageous to use e−R beams in order to reduce the SM W production. By colliding e
−
L
beams the strong W−L W
−
L signal in the process e
−e− → νeνeW−L W−L (where WL denotes
longitudinal polarization) can be enhanced over the W+W−, ZZ, and W−Z backgrounds.
Similarly, the signals of H−− and H−H− will be favored with the use of e−L beams. In Table 3
we compare the relative sizes of the polarized cross sections for the SM processes that we
have calculated in this paper. There are four possible polarization combinations (LL, LR,
RL, and RR). We denote, e.g., σLL as the cross section if both of the incoming electrons are
left-handed.
9. Summary
We have calculated the Standard-Model cross sections for single and double production of
weak bosons, which are SM backgrounds in the search for new physics in high energy e−e−
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Table 3: A comparison of the cross sections of SM processes for different polarizations (LL, LR,
RL, and RR) of the incoming electrons.
Process e−e− → Relation among the σ’s
e−νeW
− σLL > σLR = σRL > σRR = 0
e−e−Z σLL > σLR = σRL > σRR
e−e−W+W− σLL > σLR = σRL > σRR
e−νeW
−Z σLL > σLR = σRL > σRR = 0
νeνeW
−W− σLL > σLR = σRL = σRR = 0
e−νeW
−γ σLL > σLR = σRL > σRR = 0
e−e−ZZ σLL > σLR = σRL > σRR
e−e−H σLL > σLR = σRL > σRR
e−νeW
−H σLL > σLR = σRL > σRR = 0
e−e−ZH σLL > σLR = σRL > σRR
collisions. Single and associated Higgs boson productions have also been calculated and
can give observable signals, although the cross sections are generally not as large as those
in e+e− collisions. We have also investigated the possibility of observing strong W−LW
−
L
scattering, which occurs through the weak isospin I = 2 channel and is unique to e−e−
collisions. We have developed certain kinematic cuts to significantly reduce the W−T W
−
T ,
W−T W
−
L , W
+W− and W−Z backgrounds to the strong W−L W
−
L signal in hadronic decay
modes. The W−Z background persists at large MWW , which makes the observation of
strong W−L W
−
L scattering difficult. On the other hand, if doubly-charged Higgs bosons exist,
the s-channel enhancement in W−W− final state would be very substantial at an e−e−
collider. This survey of cross sections and processes should provide useful benchmarks for
serious studies of the potential of such a machine for new physics discovery.
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Figure Captions
1. Representative Feynman diagrams for single W or Z production in e−e− collisions. In
the case of Z production, diagrams with the interchange of final-state electrons must
also be included.
2. Total cross sections for single weak boson production in e−e− collisions versus the CM
energy
√
s.
3. Representative Feynman diagrams forW−W− production in e−e− collisions. Diagrams
with the interchange of identical final-state particles (ν’s and W−’s) must also be
included, omitting the interchange of W−(k1) and W
−(k2) in diagram (c).
4. Total cross sections for vector boson pair production (W−W+, W−γ, W−Z, W−W−, ZZ)
in e−e− collisions versus the CM energy
√
s. The photon in the W−γ case has the ac-
ceptance in Eq. (3). The value mH = 100 GeV is assumed.
5. Representative Feynman diagrams for the production of the Standard-Model Higgs
boson in e−e− collisions. The other diagrams can be obtained by the interchange
p1 ↔ p2.
6. Cross sections for production of the Standard-Model Higgs boson in e−e− collisions
(a) versus
√
s at mH = 100 GeV, (b) versus mH at
√
s = 0.5 TeV.
7. The differential cross section dσ/dm(bb¯) versus the invariant mass m(bb¯) of the bb¯ pair
in the process e−e− → e−e−bb¯ at √s = 0.5 TeV, with the acceptance cuts of Eqs. (5)
and (6). The peak at m(bb¯) ≈ MZ is due to e−e− → e−e−Z with Z → bb¯. The signal
due to a Higgs boson of mass mH = 120 GeV is illustrated.
8. Distributions at
√
s = 2 TeV in the transverse momenta of vector bosons produced in
the reactions e−e− → ννW−W−, e−e−W+W−, e−νW−Z: (a) pT (V V ) = |pT (V1) + pT (V2)|,
(b) ∆pT (V V ) = |pT (V1)− pT (V2)|.
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9. Invariant mass distributions of the weak boson pairs produced in the reactions e−e− →
ννW−W−, e−e−W+W−, e−νW−Z after the acceptance cuts of Eqs. (11) and (13) have
been applied to enhance the strongly-interacting W−W− signal due to the exchange
of a 1 TeV SM Higgs boson.
10. Representative Feynman diagrams for the production of H− and H−− in e−e− colli-
sions. Diagrams with the interchange of identical final-state particles (ν’s and H−’s)
must also be included.
11. The distribution in the W−W− invariant mass for e−e− → νeνeW−W− including the
contribution of a doubly-charged Higgs boson of mass M(H−−) = 0.2 or 0.3 TeV.
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